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3.  Forces on Buttressed Dams.    Buttressed dams on rock foundations are
subject to the same forces as other dams except that the downward compo-
nent of the water pressure is greater and uplift is less.   In fact, because of the

" easy lateral escape of pressure under the buttresses, uplift from headwater in
the case of rock foundations is usually neglected. However, where the rock
is liable to uplift pressures on horizontal seams, the foundation should be
drilled for drainage. Full uplift from tailwater should always be included.
Buttressed dams on pervious foundations may require footing slabs designed
to resist uplift loading. Such dams are briefly discussed in Art. 12. Wind
pressure, which is neglected in other dams, may merit consideration if a
diagonal wind of high velocity can reach the downstream side. On high thin
buttresses, such pressures may increase the danger of buckling. Because the
wind cannot strike the buttress face normally, a pressure of 10 Ib per sq ft
over a width not exceeding the clear distance between buttresses should be
safe. Authoritative data are lacking. For well-braced or double-walled
buttresses, such pressures are of little importance.

4.  Earthquake Loading for Buttressed Dams.   Earthquake forces are
computed by rules established in Chapter 7.   Slab and round-head buttress
dams are particularly efficient in resisting such forces, because of small mass
relative to rigidity for individual units, coupled with ability of the dam as a
whole to yield to slight permanent displacements.

For general stability, the most unfavorable direction of motion for such
dams is upstream horizontally. For the deck slabs, the maximum masonry
inertia load is for motion normal to the face. Definite rules for the computa-
tion of the increased water pressure on the inclined face are lacking. The
approximate rules established in Arts. 13e and 13/ of Chapter 7 may be
followed.

Cross-stream acceleration is unimportant for straight-faced dams. Unrein-
forced buttresses may need checking for slab strength under lateral loading,
but the buttresses cannot overturn sidewise.

For multiple-arch dams, the most important earthquake effect may come
from transverse motion.

The force resulting from the inertia of the masonry in the arch barrels is
readily computed. Unless the buttresses are stable in themselves or are
securely braced against lateral displacement, they must be held against over-
turning sidewise by the arches. This introduces an accumulating transverse
load, applied at the spring lines and transmitted to the abutments by the
Arches. The resulting stress may be of appreciable magnitude. The load is
difficult to compute but may be approximated by dividing the buttress into
blocks and computing the force required to prevent overturning, proceeding
step by step from the top downward.

The small volume of water in the troughs over the piers adds to the uncer-
tainty of increased water pressure from cross-stream acceleration. This effect
has generally been ignored, although not on the side of safety.